Porodaedalea pini (Brot.) Murrill. (syn. Phellinus pini (Brot.) Bondartsev & Singer) is a fungal plant pathogen that causes disease of the coniferous tree commonly known as "red ring rot" or "white speck". It infects a wide range of trees, including jack pine, lodgepole pine, Scots pine, Sitka and white spruce, Douglas-fi r, balsam and true fi r, western hemlock, and tamarack. The disease occurs in monotypic and mixed stands in Europe, including Poland, and in northern Asia and North America. The disease is important in older stands (>20 years old).
mostly hollow (delignifi ed) and contain white residual cellulose. Basidiospores produced on the conks are blown by the wind and infect other trees. Once they land on a suitable small wound or twig stub, the spores may germinate and the mycelia grow into the inner wood. Branches are susceptible to attack by the fungus from the time they have dead wood until they have been dead for about 20 years. The proportion of infected pine trees increases with the age of the stand.
In Poland, in 100-and 160-year-old stands, about 15-35% and 100% of all pine trees respectively can be infected (Mańka, 2005) . The extent of rot in the trunk increases with age; growth rate of the rot in old trees may exceed the growth rate of uncolonized wood (Mańka, 2005) . Porodaedalea pini produces cellulase with a higher level of activity than that of ligninolytic enzymes, and decomposes lignin at a higher rate than carbohydrates (Yoshizawa et al., 1992) .
Porodaedalea pini is one of the most common and destructive heart-rot pathogens. The fungus usually destroys the lower part of the trunks. which is the most valuable from the commercial point of view (Mańka, INTRODUCTION Szewczyk, W. (2016) (Mańka, 2005) . Apart from the economic impact. red ring rot decay leads to mechanical failure of live trees, and these may cause a potential hazard in recreational or public areas. As an important forest disturbance agent it plays a key role in habitat formation for several forest animals.
Formal management of this disease is limited, and the disease is controlled primarily by cultural practices. Where timber management is the focus, infected trees should be removed. Reduction in rotation age should be considered if decay is frequent to minimize losses. Injuries to healthy trees should be avoided during logging to prevent new infections.
The aim of the study was to evaluate the rate of decay of the heartwood in the lower and upper parts of the trunk of Scots pine by P. pini.
MATERIAL AND METHODS
Ten specimens of P. pini from living P. sylvestris L. trees were included in the study (Table 1) . Their sporophores were collected in forests of north-western Poland (Durowo, Góra Śląska, Grodzisk, Wełna, Rudka and Zielonka Forest Districts) in 2008-2010. Distances between locations surveyed ranged between 20 and 600 km. Specimens were originally identifi ed according to host preferences and morphological characters of sporophores and basidiospores. Their morphological identifi cation was confi rmed by the sequencing of the ITS1/2 rDNA (Szewczyk et al., 2014) .
Axenic, dikaryotic (n + n) cultures were obtained from the fresh sporophore context material taken from above the hymenium with a sterile scalpel and plated on Goldfarb's selective medium (malt agar -15 g/l, prochloraz -1 mg/l, benomyl -1 mg/l, thiobendazole -1 mg/l, streptomycin -1 mg/l, rose Bengal -1 mg/l). After 7-14 days of incubation at 24°C in darkness, fungi were transferred to 1.5% malt medium (malt extract 15 g/l, peptone 5 g/l agar Difco 15 g/l) and maintained at 4°C in darkness.
Wood decay tests were conducted on the heartwood of Scots pine. Sound heartwood, without damage or knots, was obtained from the lower part (the butt) and the upper part (the 9th m) of the trunk, from two 110-year-old Scots pines, in Durowo Forest District with low risk of P. pini infection. Research procedures followed the PN-EN 350-1 standard (PN-EN 350-1,  2000 ; Sierota et al., 2016; Szewczyk, 2015) . Wood blocks (1.5 × 2.5 × 5.0 cm) were dried at 105°C for 72 h to constant weight, weighed to an accuracy of 0.001 g and sterilized at 121°C for 30 min. Blocks of comparable weight were selected for analysis. Sterilized wood blocks were wetted with distilled water for over 1 h (until reaching 35-40% moisture level). Six blocks were placed in Kolle fl asks on 35 ml of sterile (121°C for 30 min) malt extract agar (malt extract Difco Sparks MD USA 20 g/l. agar Difco 15 g/l) with a growing. 7-day-old. single isolate of P. pini. Blocks were taken out after 12 weeks of incubation at 21°C, cleaned of surface mycelium, weighed, dried preliminarily, and dried at 105°C for 72 h to constant weight before being weighed again. The loss of dry weight and moisture content of the blocks were calculated.
Statistical analysis
The eff ect of wood origin (from the lower or upper part of the trunk) and of P. pini isolate on the decay rate (shown by loss of weight) was analysed with Duncan's new multiple range test (MRT) at a signifi cance level α = 0.05 (Kozak et al., 2013) . The evaluation of P. pini isolates was performed on the mean values for loss of weight in the lower and upper parts of the trunk.
RESULTS AND DISCUSSION
All P. pini strains studied were able to degrade the heartwood of Scots pine, albeit to varying degrees. After 12 weeks at 21°C the loss of weight of Scots pine heartwood was (1) less (7.78 -11.12%) from the lower part of the trunk and (2) greater (10.32-14.85%) from the upper part of the trunk (Table 1) . This eff ect seemed to result from the diff erent density of wood along the trunk of Scots pine. Lower density in the upper part seems to favour the spread and colonization by P. pini mycelium and enhance wood decay (Repola, 2006; Szczepkowski, 2010; Zarzycki and Andres, 2010) . This is often manifested by the longer and shorter decay columns above the upper and lower P. pini sporophores. respectively (Mańka, 2005) . However. taking the statistical analyses into account. the rates of decay of heartwood were not signifi cantly diff erent in the lower and upper parts of the trunk
